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THE MAN OF SCIENCE AND THE 
PUBLIC! 

AN APPRECIATION OF SPENCER FULLERTON 

BAIRD 


NEVER are the limitations of language 

more keenly felt than when the attempt is 
made to depict a human life. 
_ If I could create, in however small de- 
gree, in the minds of those who never knew 
him, some understanding of the spirit of 
unselfish devotion to service that animated 
Professor Baird, of his unfailing wisdom, 
his clear, comprehending intellect, his evi- 
dent reserve power, his kindly interest in 
others, his quiet eloquence in conversation, 
his serenity of mind and purity of heart, 
I should be content. 

But how impossible it is to give adequate 
expression to a life of such fulness as that 
of Professor Baird’s. His biographers, 
one after another, lament their inability to 
describe in commensurate terms the simple 
grandeur of this man, and to set forth in 
proper proportions his achievements. Pro- 
fessor Goode, in one of his memoirs, as if in 
despair at the feebleness of language to ac- 
complish such a task, says: 

Such a man has a thousand sides, each most fa- 
miliar to a few, and perhaps entirely strange to 
the greater part of those who know him. 

_ But Professor Baird was not many-sided 
in the sense in which that term is usually 
employed. No one who knew him would 
have thought of calling him versatile. All 
who have written of him unite in bearing 

1 Address delivered at the dedication of a me- 
morial tablet to Spencer Fullerton Baird on the 
forty-fifth anniversary of the establishment of the 
United States Bureau of Fisheries, Auditorium of 
the National Museum, February 9, 1916. 
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testimony to the presence in him of the 
same sterling qualities of mind and heart. 

He was a man of great physical and in- 
tellectual strength and endurance, posses- 
sing a well-ordered mind, with all its pow- 
ers under perfect control, a realization, in 
truth, of Huxley’s picture of a liberally 
educated man: 

That man, I think, has had a liberal education, 
who has been so trained in youth that his body is 
the ready servant of his will, and does with ease 
and pleasure all the work that, as a mechanism, it 
is capable of; whose intellect is a clear, cold logic 
engine, with all its parts of equal strength, and in 
smooth working order; ready, like a steam engine, 
to be turned to any kind of work, and spin the 
gossamers as well as forge the anchors of the 
mind; whose mind is stored with a knowledge of 
the great and fundamental truths of nature and of 
the laws of her operations; one who, no stunted 
ascetic, is full of life and fire, but whose passions 
are trained to come to heel by a vigorous will, the 
servant of a tender conscience; who has learned to 
love all beauty, whether of nature or of art, to 
hate all vileness, and to respect others as himself. 


I have been led to a choice of a theme for 
this occasion by the memory of a conversa- 
tion, if that may be called a conversation 
where one talked and the other listened, 
which took place more than thirty years 
ago. Professor Baird then expressed his dis- 
appointment that more of the young zoolo- 
gists of America were not taking up the 
study of groups of animals, thus making 
themselves authorities in some not too nar- 
row field. Thus in time authoritative me- 
moirs and monographs would be forthcom- 
ing based on our own fauna, valuable 
alone as contributions to knowledge, and 
sure to be of assistance in the solution of 
problems of vital importance to the welfare 
of the people. The disposition of Ameri- 
can teachers, especially in the eastern uni- 
versities, to interest themselves and their 
students exclusively in the biological fad of 
the hour was criticized, but, of course, not 


unkindly. 
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We were seated on the veranda of the 

Fish Commission residence at Woods Hole, 
and the murmur of a strong tide making 
to the eastward through the ‘‘hole’’ was in 
our ears. Since that quiet evening many 
tides have ebbed and flowed, and many bio- 
logical fads have risen to flood and have 
ebbed away, bearing on their bosoms the 
wreckage of many rejected theories. 
_ Assuming that as accurate a knowledge 
as it is possible to gain of the living forms 
that are found in our country is desirable, 
to what extent, if any, has the situation im- 
proved as it relates to those tendencies 
which disturbed the scientific and patriotic 
mind of Professor Baird nearly a genera- 
tion ago? 

Had he been on the same spot some 
twenty-three years later, when in 1907 a 
considerable number of foreign delegates 
to the International Zoological Congress, 
which met that year in Boston, visited 
Woods Hole, his feelings as an American 
zoologist could be imagined, when he heard, 
as many of us did, expressions of surprise 
from visiting European naturalists, that 
among all the American zoologists at Woods 
Hole, drawn as they were from a large 
number of the universities and colleges of 
the country, there were so few who had an 
authoritative knowledge of any part of the 
fauna of their country. 

It is a significant fact that Professor 
von Graff, who at the Boston meeting was 
elected to the presidency of the congress 
for its next meeting, while in this country, 
made collections of turbellarians at Syra- 
euse, Cold Spring Harbor and Woods 
Hole and, returning to his university, 
Gratz, published, four years later, an im- 
portant paper on these American forms. 
This paper, beside giving descriptions of 
seven new genera and thirty-one new spe- 
cies and one new subspecies, contained 
much anatomical and morphological detail. 
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Out of the hundreds of young men who 
had been trained in our universities for re- 
search work, why had there not arisen at 
least one who had already become an au- 
thority on von Graff’s specialty? Must 
America be rediscovered, and our birth- 
right taken away from us? Is this failure 
on the part of American zoologists to be- 
come acquainted with their own fauna of a 
piece with the happy-go-lucky existence 
which we as a nation have heen, and are, 
living, flinging in spendthrift fashion our 
great natural resources to the viewless air, 
whence they come back to us not again any 
more? Or is it due to the same tendencies 
which Professor Baird deplored? An an- 
swer is suggested by the following statis- 
tics, compiled from Dr. Cattell’s valuable 
tables, which, unfortunately, extend back 
only to 1898: Of the 400 doctorates con- 
ferred by our universities for work along 
zoological lines, excluding physiological 
and paleontological titles, noted in SciencE 
for the years 1898-1915 inclusive, barely 6 
per cent. deal with problems which involve 
the study of groups as large as a family; 
and of these there appear to be but two 
that are of monographic proportions. 

The prosperity of the nation is in no 
small degree dependent upon the under- 
standing and sympathy which exist, and 
are maintained, between the men of science 
and the members of our law-making bodies. 
A challenge might be issued to the leaders 
of scientific thought in our universities to 
explain why they have played so small a 
part in public affairs, and why they have 
had so little influence upon legislation af- 
fecting the health and welfare of the peo- 
ple. It is true that a considerable majority 
of our national legislators are men learned 
in the law, and, in consequence of their 
training, peculiarly unresponsive to new 
ideas, and disposed te judge things as they 
are; while the scientific man is inclined to 
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judge things as they ought to be. Thus the 
scientific man is appalled at the great waste 
of our natural energy occasioned by the 
absence of uniform and suitable forestry 
laws, that would not only help to conserve 
what we already have, but would make 
provision for the future. He is inelined,. 
somewhat sharply perhaps, to demand why 
the energy that is stored in our coal sup- 
ply, and flowing in every running stream 
and tide-way has not been made the prop- 
erty of the whole people. He grows im- 
patient under the bonds of the antiquated 
and chaotic system of weights and measures 
which we are wearing to our discredit as a 
supposedly enlightened people, and to our 
disadvantage in the accomplishment of 
our commercial enterprises and ambitions. 
He has difficulty in understanding the state 
of mind of the person who replies to sug- 
gestions that we rationalize the spelling of 
our words with ludicrous and conventional 
exhibitions of the skepticism of ignorance, 
which such suggestions invariably call 
forth. When he lifts his voice to advocate 
a change, it seems to him that he is simply a 
voice crying in the wilderness, for none of 
these things move the man of precedent, 
and, learning that even in this day people 
stone the prophets who would jostle them 
from the calm of things as they are into the 
apprehended turmoil of things as they 
ought to be, too often subdues his voice, and 
returns in disgust to his laboratory. 

As I look over the titles of theses for doc- 
torate degrees in biology, however, know- 
ing that they must, in some fashion, reflect 
the activities of our biological leaders, I 
am led to wonder if the failure of science 
to influence legislation in the interests of 
the people is not to be charged to the pro- 
pensity on the part of these leaders to shun 
the practical. Is there a hierarchy in sci- 
ence that frowns upon independence of 
thought and action in her sanctuary? That 














28 


ean hardly be. Let the heads of depart- 
ments of biological research in our univer- 
sities then take heart, and not be afraid to 
follow the lead of Pasteur, who surely com- 
mitted no violence upon science by under- 
taking the solution of practical problems. 

Let us now turn to the consideration of 
Professor Baird, the man of science. If 
there are any who ask what his claims to 
the appellation, man of science, are, let 
them turn to the voluminous bibliography, 
of over one thousand titles, of his writings, 
one fifth of which are formal contributions 
to scientific literature. Two of these, his 
‘“‘Mammals of North America’’ and his 
‘Birds of North America’’ (Vols. VIII. 
and IX. of the Pacific Railroad Reports) 
alone would secure a high place for their 
author among the world’s great scientific 
men. ' 

To this virtue of original productive- 
ness in science was added signal ability as 
an organizer and administrator. When, in 
1850, he was called from his position of 
professor of chemistry and natural history 
in Dickinson College to the position of as- 
sistant secretary of the Smithsonian Insti- 
tution, the young professor brought with 
him his own private collection, around 
which, through his genius for organization, 
grew the great and priceless collections of 
the Smithsonian Institution and National 
Museum. 

Professor Goode presents the following 
useful condensed outline of the principal 
phases of activity in the life of Professor 
Baird; phases, which, it will be observed, 
overlap in a complicated manner: 

(1) A period of twenty-six years’ (1843-1869) 
occupation and laborious investigation and volumi- 
nous publication upon the vertebrate fauna of 
North America; (2) forty years (1840-1880) of 
continuous contribution to scientific editorship; 
(3) five years (1845-1850) devoted to educational 


work; (4) forty-four years (1843-1887) devoted 
to the encouragement and promotion of scientific 
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enterprises and the development of new workers 
among the young men with whom he was brought 
in contact; (5) thirty-seven years (1850-1887) 
devoted to administrative work as an officer of the 
Smithsonian Institution and in charge of the scien- 
tific collections of the government; twenty-eight 
(1850-1878) as practical executive officer, and nine 
(1878-1887) as secretary and responsible head; 
(6) sixteen years (1871-1887) as head of the Fish 
Commission, a philanthropic labor for the increase 
of the food supply of the world, and, incidentally, 
in promoting the interests of biological and phys- 
ical investigation of the waters.2 

It is in that phase of Professor Baird’s 
life which is presented by his activities as 
fish commissioner that are to be found il- 
lustrations of practically ideal relations 
maintaining between science and legisla- 
tion. 

From the summer of 1863, when he first 
visited Woods Hole, he realized the im- 
portance of a thorough investigation into 
the causes of the decrease of the food fishes 
along our coast. 

In 1870 he made a systematic beginning 
in this inquiry, $100 having been set apart 
for that purpose by the Smithsonian Insti- 
tution, and the Treasury Department grant- 
ing the use of a 30-foot sloop yacht. 

Having thus demonstrated to his own 
satisfaction by personal investigation that 
a problem existed, the solution of which 
was of vital importance to the nation, and 
realizing that the necessary inquiries’ were 
beyond the resources of any private enter- 
prise to carry on, he set about securing the 
support of the national government. 

To this task he brought the great powers 
of his own natural sagacity,-to which was 
added the experience of thirty years of pro- 
ductive scientific work, and nearly four 
decades spent in the administration of what 
had grown, under his management, to be a 
great museum whose activities had become 
world-embracing. Although it is said of 


2 Smithsonian Report for 1888, p. 83. 
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him that he could never be induced to make 
a public address, he spoke easily and flu- 
ently in the presence of a few, and with the 
pursuasive eloquence of simple and exact 
statement. He soon won interested sup- 
porters to his plan. 

The following brief extracts from his 
correspondence, which are taken from 
Dall’s valuable ‘‘Biography of Professor 
Baird,’’ will, I hope, illustrate something 
of the simple directness of his method of 
bringing the importance of an inquiry into 
the causes of the decrease of food fishes to 
the attention of Congress. 

The first is a letter addressed to the Hon. 
H. L. Daws, M. C., and bears the date De- 
cember 15, 1870. 


Dear Sir: In the accompanying communication I 
give you a memorandum in regard to the subject 
of the decrease of the fish of our coast; though I 
fear I have not expressed my ideas as satisfactorily 
as might be desired. 

In reference to the mode of action to be adopted 
in regard to this subject I have prepared a reso- 
lution which I commend to your consideration. 

If you feel inclined to take immediate action in 
regard to an appropriation to meet the cost of the 
necessary investigation I would suggest that an 
item be introduced in one or other of the bills in 
your hands, providing the sum of, say, five thou- 
sand dollars, or as much thereof as may be neces- 
sary, to be expended by the commissioner under 
the direction of the Secretary of the Treasury, in 
prosecuting investigations into the subject of food 
fishes of the Atlantic coast, with a view of ascer- 
taining what remedy can be applied toward secur- 
ing the supply against its present rapid diminu- 
tion. 

The investigation would have to be carried on at 
several points on the coast, for instance, the Vine- 
yard Sound, the coast of Maine, the Bay of Fun- 
day and perhaps the coast of New Jersey; and 
require several years for their completion. 

Yours truly, 
SPENCER F’. BairD 


The following extracts are from a letter 
of date January 3, 1871, from Professor 
Baird to the chairman of the House and 
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Senate Committees on Appropriations. 
They are chosen to show the judicious 
mingling of information which, as a scien- 
tific man, it was his especial province to im- 
part to Congress, with facts touching upon 
certain practical interests concerning which 
members of Congress might be sensitive. 


. . . During my visit of last summer to the Vine- 
yard Sound and other maritime portions of New 
England, I was much impressed by the great dimi- 
nution in the numbers of the fish which furnish 
the summer food supply to the coast, ... as com- 
pared with their abundance during a previous visit 
in 1863. . . . The belief is everywhere loudly ex- 
pressed that unless some remedy be applied... 
the time is not far distant when we shall lose, ai- 
most entirely, this source of subsistence and sup- 
port.... The causes assigned are varied,... 
most disinterested persons, however, ascribing the 
scarcity to the use of nets of one pattern or another 
and the capturing of the fish on or near their 
breeding grounds before they have spawned; and 
urging vehemently the passage of laws for pre- 
venting or regulating the employment of nets or 
weirs. 

State action has been invoked at various times 
for the purpose of securing a remedy for the evil 
in question; but owing to conflicting interests and 
the influence of powerful parties who are con- 
cerned in maintaining the present mode of fishing, 
little has been accomplished. . . . Before intelli- 
gent legislation can be initiated, however, and 
measures taken that will not unduly oppress or 
interfere with interests already established, it is 
necessary that a careful, scientific research be en- 
tered upon, for the purpose of determining what 
should really be done; since any action presup- 
poses a knowledge of the history and habits of the 
fish, that, I am sorry to say, we do not at present 
possess. We must ascertain, among other facts, 
at what time the fish reach our coast, and during 
what period they remain; when they spawn and 
where; what is the nature of their food; what lo- 
ealities they prefer; what agencies interfere with 
the spawn of the fish; what length of time elapses 
before the young themselves are capable of repro- 
ducing; for how many years the function of re- 
production can be exercised; and many other points 
of equal importance. ... 

Cod and mackerel are not concerned directly in 
this inquiry, as they are not captured to any great 
extent in pounds; but since they feed almost en- 
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tirely on other fish, their abundance on or near our 
eoast depends largely upon that of the kinds men- 
tioned in the beginning of this letter. .. . 

With regard to salmon, shad and alewives, which 
run up into inland ponds and streams to spawn, the 
protective measures now enforced by State Legis- 
latures while these fish are in fresh water are 
amply sufficient to secure their increase. There are, 
however, about forty species of food fishes, be- 
longing almost exclusively to the salt water of the 
coast from the Bay of Fundy to the Gulf of Mex- 
ico which require the consideration herein indi- 
cated. 


As a result of such quiet but convincing 
appeals to reason, based on a profound 
knowledge of the subject, and a full under- 
standing of the results desired, many mem- 
bers of Congress became interested, and a 
bill which was drawn up by Senator 
George F. Edmonds and Professor Baird 
was passed by Congress in 1871. 

The resolution which established the 
office of commissioner of fisheries required 
that the person to be appointed should be a 
civil officer of the government, of proved 
scientific and practical acquaintance with 
the fishes of the coast, to serve without 
additional salary. 

The choice of the commissioner of fisher- 
ies was by the terms of the bill practically 
limited to a single man, Spencer F. Baird, 
assistant secretary of the Smithsonian In- 
stitution. 

It is a fact worth noting that the primary 
conditions which made possible such pub- 
lic philanthropic work as that exemplified 
in the life of Professor Baird were secured 
by the gift to the people of the United 
States of the foundation whose purpose is 
‘‘the increase and diffusion of knowledge 
among men,’’ and which bears the name of 
the donor—the Englishman, James Smith- 
son. 

The scope of the Fish Commission’s ac- 
tivities rapidly expanded, as may be seen 
from the following summary made by Pro- 
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fessor Goode. It gives in brief form a 
synopsis of what the Fish Commission had 
become at the time of the death of its 
founder, Professor Baird. 


The Fish Commission now fills a place ten fold 
more extensive and useful than at first. Its work 
is naturally divided into three sections: 

1. The systematic investigation of the waters of 
the United States and the biological and physical 
problems which they present. The scientific stud- 
ies of the commission are based upon a liberal and 
philosophical interpretation of the law. In ma- 
king his original plans the commissioner insisted 
that to study only food fishes would be of little 
importance, and that useful conclusions must needs 
rest upon a broad foundation of investigations 
purely scientific in character. The life history of 
species of economic value should be understood 
from beginning to end, but no less requisite to 
know the histories of the animals and plants upon 
which they feed or upon which their food is nour- 
ished; the histories of their enemies and friends, 
and the friends and foes of their enemies and 
friends, as well as the currents, temperatures and 
other physical phenomena of the waters in rela- 
tion to migration, reproduction and growth. A 
necessary accomplishment to this division is the 
amassing of material for research to be stored in 
the national and other museums for future use. 

2. The investigation of the methods of fisheries, 
past and present, and the statistics of production 
and commerce of fishery products. Man being one 
of the chief destroyers of fish, his influence upon 
their abundance must be studied. Fishery meth- 
ods and apparatus must be examined and com- 
pared with those of other lands, that the use of 
those which threaten the destruction of useful 
fishes may be discouraged, and that those that are 
inefficient may be replaced by others more service- 
able. Statistics of industry and trade must be se- 
eured for the use of Congress in making treaties 
or imposing tariffs, to show to producers the best 
markets, and to consumers where and with what 
their needs may be supplied. 

3. The introduction and multiplication of useful 
food fishes throughout the country, especially in 
waters under the jurisdiction of the general gov- 
ernment, or those common to several states, none 
of which might feel willing to make expenditures 
for the benefit of the others. This work, which 
was not contemplated when the commission was es- 
tablished, was first undertaken at the instance of 
the American Fish Cultural Association, whose rep- 
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resentatives induced Congress to make a special 
appropriation for the purpose.® 

This description of the Fish Commission, 
although written more than a quarter of a 
century ago, may stand as a description of 
the functions of the Bureau of Fisheries of 
the Department of Commerce to-day. 

Thus it is seen that in conceiving the idea 
of the Fish Commission, Professor Baird 
not only prepared working plans to re- 
lieve an immediate and menacing situation, 
but, by that act, brought into being an or- 
ganization which is itself a living and grow- 
ing thing, and, now become a part of the 
governmental mechanism, grows with the 
nation’s growth and contributes its own pe- 
culiar part towards the conservation and 
increase of the national wealth. 

More than thirty years ago, our govern- 
ment, through the work of Professor Baird, 
had already furnished a lesson in prepared- 
ness that the civilized world recognized, 
applauded, and in large measure, copied 
for itsown. The following appreciations of 
Professor Baird’s achievements in this re- 
spect are taken from G. Brown Goode’s 
‘“The Smithsonian Institution,’’ Washing- 
ton, 1897, p. 188: 


In 1883, Professor Huxley remarked: ‘‘If the 
people of Great Britain are going to deal seriously 
with the sea fisheries, . . . unless they put into the 
organization of the fisheries, the energy, the in- 
genuity, the scientific knowledge and the profes- 
sional skill which characterizes my friend Pro- 
fessor Baird and his assistants, their efforts are 
not likely to come to very much good.’’ 

‘*T do not think,’’ he adds, ‘‘that any nation at 
the present time has comprehended the question of 
dealing with fish in so ‘thorough, excellent and 
scientific a spirit as the United States. ’’ 

The principal French authority, M. Raveret- 
Wattel, wrote: ‘‘Nowhere has government given 
so much enlightened care to the rational cultiva- 
tion of the waters, and afforded such efficient pro- 
tetion and generous encouragement.’’ 


8 Report of Smithsonian Institution for 1888, 
pp. 84-85. 
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The importance of Professor Baird’s services to 
fishery economy are, perhaps, more fully recog- 
nized in Germany than elsewhere. At the first 
great International Fisheries Exhibition, that held 
in Berlin in 1880, the juries in their official report 
said: ‘‘We must thank America for the progress 
which fish culture has made during the past dec- 
ade’’; and the magnificent silver trophy, the first 
prize of honor, was awarded to Professor Baird 
by the Emperor. 

On the same occasion the president of the Ger- 
man Fisheries Association designated Professor 
Baird as ‘‘the first fish-culturist of the world.’’ 

One of the functions of the National 
Academy of Sciences, which was incorpo- 
rated by Congress in 1868, is that its mem- 
bers may act in an advisory capacity on 
scientific questions. It is an important 
principle that is here recognized, and the 
country should have benefited more than 
it has done by this opportunity to secure 
expert advice. There are some indications 
that more attention is to be given to this 
principle than has been the rule in the past. 
It is therefore timely to suggest that both 
scientific man and legislator study the his- 
tory of the establishment of the commission 
to inquire into the fisheries problem, and to 
note the behavior of Professor Baird, the 
man of science, and of the legislators with 
whom he had dealings. There is to be noted 
on the one hand sincerity and the absence 
of self-interest, coupled with exhaustive 
knowledge of the subject in hand, and on 
the other an intelligent comprehension of 
the problem when stated by competent au- 
thority, and a genuine desire to improve 
conditions. Naturally there resulted from 
this combination practical legislation that 
has been of acknowledged benefit to the na- 
tion and to the world. 

The friendly relations which grew up be- 
tween Professor Baird and Congress may 
be seen from Professor Goode’s charming 
description : 


The power of his pursuasive suavity was never 
better seen than when in the presence of the com- 
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mittees of Congress before whom he was sum- 
moned from year to year to justify his requests 
for money to be used in the extension of his work. 
He was always received with the heartiest welcome, 
and these keen, bustling, practical men of busi- 
ness, who ordinarily rushed with the greatest of 
expedition through the routine of the day, forgot 
their usual hurry when Professor Baird was be- 
fore them, and listened so long as he could be in- 
duced to talk, and not infrequently would wander 
from the business before them to ask him ques- 
tions upon subjects which his remarks suggested. 

A very practical evidence of their appreciation 
was the prompt action upon the bill, passed soon 
after his death, giving twenty-five thousand dollars 
to his widow in recognition of the uncompensated 
services which he had rendered as commissioner of 


fisheries. 

The secret of Professor Baird’s power 
rests at bottom on his entire unselfishness, 
and thorough preparedness. Of such a sci- 
entific man as he one could say, and of 
every scientific man one ought to be able to 
say, paraphrasing a celebrated letter to cer- 
tain people of Corinth: He is not puffed 
up, seeketh not his own, rejoiceth in the 
truth, and hopeth all things. 

Around the Smithsonian Institution as a 
nucleus are clustered the various buildings 
of the National Museum and Department 
of Agriculture. Whatever else they may 
stand for, they are, in an important sense, 
monuments of such work as that which 
Professor Baird performed when he en- 
listed the interest of Congress in scientific 
questions. With these examples of the 
generosity of Congress towards science be- 
fore us it may be asked why take time to 
argue for an accomplished fact? It is true 
that a good beginning has been made, and 
no fault is to be found, so far as I am aware, 
with the relations which exist between the 
scientific bureaus of our government and 
Congress. The life and work of Professor 
Baird laid broad and secure foundations 
upon which others have builded well. But 
there exists between science in this country 
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as represented by laboratories of research 
in universities and elsewhere, on the one 
hand, and our state and national legisla- 
tures on the other, a gulf that is but inade- 
quately bridged. I remember seeing, a few 
years ago, in some of our periodical litera- 
ture, remarks that were meant to be derog- 
ratory, about what the writers called 
‘‘Washington science.’’ Such deliverances 
were, of course, but little more than evi- 
dence of a certain state of mind; neverthe- 
less they are an index of a gulf, or barrier, 
or unexplored middle ground, between sci- 
ence, as represented by some of our most 
talented investigators, and members of our 
law-making bodies who desire to be shown 
probable practical benefits that are ex- 
pected to follow legislation which they are 
asked to favor. Professor Baird, through 
his own contributions to knowledge, won a 
place among the first American men of sci- 
ence. By his example and influence he 
opened up avenues of research and pro- 
moted investigations that led to the ad- 
vancement of knowledge to a greater de- 
gree than any other American has done. 
Science under his direction suffered no loss 
of purity by being clothed in garments of 
utility and thus made attractive to minds 
not otherwise prepared to appreciate her 
charms. With men equipped as he was to 
bring before legislative bodies projects in 
the interests of the public, selfish interests, 
which thrive on the ignorance of the people, 
would have little effect in hindering wise 
legislation. With men like him to the fore 
unkind remarks, caleulated to widen the 
breach between science and legislation, such 
as ‘‘impractical and visionary scientists,’’ 
on the one hand, and ‘‘pork-barrel politic- 
ians,’’ on the other, would not be made. 
They would not be made because scientific 
man and legislator would meet on common 
ground, and, understanding each other, 
would say to their fellows, and to the pub- 
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lic: Here is a man anxious to improve the 
condition of his fellows; listen to What he 
has to say. 

Recent world events make it evident that 
it is going to become more and more neces- 
sary to the life of the nation to conserve 
all its natural resources, and to coordinate 
all the energies of the state so that the 
whole may become available for any con- 
tingency that can be foreseen, and that all 
parts work together with the least possible 
friction, and with highest efficiency in re- 
sults. 

For the proper realization of the develop- 
ment of an ideal life for our nation we must 
be taught by example. Do we not find in 
the life and character of this great Ameri- 
can, in whose honor we are met to-day, a 
model and a type? He was thoroughly 
equipped, both by natural gifts and by pa- 
tient industry, for the battle of life as it had 
to be fought out; and he devoted his great 
powers unselfishly and ungrudgingly to the 
service of the public. His was the pre- 
paredness of mind and heart that must be 
the ruling traits of the American of the fu- 
ture; of mind that will lead to the success- 
ful solution of such national and interna- 
tional problems as arise, without loss of 
dignity or undue waste of energy; of heart, 
that even the gates of ambition and selfish- 
ness can not prevail against it. 

Professor Baird, and those members of 
the House and Senate who learned to 
understand his sterling worth, together 
taught the world a great economic lesson. 
May we not express the hope that their ex- 
ample will be followed in these times and 
henceforth ; that our legislators get the in- 
spiration and information that is to de- 
termine legislation from those who know, 
rather than from those who do not know, 
even though they may be able to adorn 
their ignorance with the charms of elo- 
quence that move the multitude. 
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On the nineteenth of August, 1887, amid 
surroundings which were in large part the 
realization of his own thought and activity, 
in the residence building of the United 
States Fish Commission, at Woods Hole, 
Massachusetts, Professor Baird, man of sci- 
ence and servant of the public, died. 

I remember the day and the hour. It was 
afternoon, and the tide was low. I recall a 
picture of a red sun hanging over Long 
Neck* and reflected in the still waters of 
Great Harbor, of sodden masses of sea- 
weed on the dripping piles and on the 
bowlder-strewn shore; and there rises again 
the thought that kept recurring then, that 
the sea is very ancient, that it ebbed and 
flowed before man appeared on the planet, 
and will ebb and flow after he and his 
works have disappeared; and a singular, 
indefinite impression, as if something had 
passed that was, in some fashion, great, and 
mysterious, and ancient, like the sea itself. 

And now, more than a quarter of a cen- 
tury after his death, we who knew him, 
and were in greater or less degree privil- 
eged to be associated with him, are met 
here to give visible expression to the rev- 
erent esteem in which we hold in memory 
the image of this pure and lofty character, 
and to our high appreciation of his life and 
labors for the public good. 

Mr. Secretary: It is no small honor that 
you and I share to-day in having our lives 
for a brief moment fall under the shadow 
of the name of one of our country’s great- 
est men. 

My honor it is to present to the Bureau 
of Fisheries of the Department of Com- 
merce, of which you are the official head, 
as the gift of his associates and followers, 
and in their behalf, this tablet to the mem- 
ory of the founder and organizer of the 
United States Bureau of Fisheries, and first 


4 Now known as Penzance. 
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commissioner of fisheries, Spencer Fuller- 
ton Baird. Epwin LIntToN 
WASHINGTON AND JEFFERSON COLLEGE 





OBSERVATIONS ON THE SOLAR 
ECLIPSE MADE BY THE 
CROCKER EXPEDITION 

OF THE LICK OB- 
SERVATORY! 

THE preparations for observing the total 
eclipse, including the standardizing of the 
photegraphic plates by means of a standard 
lamp and the loading of the plate holders were 
completed Friday evening. The weather condi- 
tions were not promising Saturday morning, 
with the sky completely covered with clouds of 
medium thickness, and these continued 
throughout the day, except for a short break, 
which proved to be one of the most remarkable 
coincidences known to me. 

The prospects for a clear sky were appar- 
ently hopeless during the long hours of wait- 
ing, almost up to the time of totality. Fifty 
minutes before the moon’s shadow was due to 
reach us we noticed a thinning of the clouds 
near the western horizon. It seemed hopeless 
to expect that the rift would continue or reach 
the region of the sky that we were interested 
in, but it did. 

A very small area of the blue sky free from 
clouds had the sun at its center exactly at the 
center of the total phase, and all other parts 
of the sky were clouded. This region cleared 
not more than a minute before the beginning 
of totality, and clouds again covered the sun 
less than a minute after the passing of the 
shadow. 

All of the instruments and all of the ob- 
servers were ready, and the program went 
through as planned. Goldendale is situated 
exactly on the central line of the eclipse path. 
Observations made by my colleague, Professor 
Tucker, at Mount Hamilton, several months 
ago, had shown that the moon was slightly 
ahead of its predicted place, and he estimated 
that the eclipse would occur twenty seconds 
earlier than the time set down for it in the 


1 Press despatch revised by the author for publi- 
cation in SCIENCE. 
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Nautical Almanac. We accordingly allowed 
for this’in our program, and totality began two 
seconds later than Tucker’s predicted time. 
The observed duration, one minute and fifty- 
seven seconds, agreed perfectly with the 
Almanac data. 


DARKNESS UNUSUALLY PRONOUNCED. 


The eclipse was a very dark one, the darkest 
of the six observed by me. The reading of 
newspaper print would have been difficult 
under the open sky. The chickens retired as 
if for the night. They were heard to give the 
morning cock crows before emerging a few 
minutes later. It was probably the shortest 
night in all their lives. 

The eclipse phenomena, both celestial and 
terrestrial, formed a spectacle indescribably 
unusual and magnificent. The solar corona 
was, of course, the center of interest. It seemed 
brighter than usual, and its general outline 
was more elongated than we had expected, in 
view of the fact that we are not far from sun- 
spot maximum. 

The coronal streamers were visible two and 
one half solar diameters to the east and west 
of the sun, but scarcely more than one 
diameter to the north and south, and the out- 
line form was approximately triangular, with 
the eastern steamers converging to a sharp 
vertex at their most easterly point and the 
western streamers diverging to the base of the. 
triangle at the most westerly points. The 
photographs thus far developed confirm. the 
naked-eye description and extend the east and 
west streamers out to more than three di- 
ameters. 

The solar prominences were numerous and 
large, as we should expect at a time of great 
sun-spot activity, but these did not concern us 
greatly, as they can be observed well without 
an eclipse. However, the prominences con- 
tribute greatly to the interest of the photo- 
graphs, as the arching of the coronal streamers 
around the prominences is conspicuous, leav- 
ing no doubt that the forces which produce the 
prominences are controlling the forms of coro- 
nal streamers in their neighborhoods, 

A few of the twenty-six photographs, secured 
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with cameras of focal lengths from eleven 
inches up to forty feet, have been developed, 
and the details of coronal structure were re- 
corded with admirable sharpness, showing that 
the instruments were in good adjustment, and, 
what is equally important, that the earth’s 
atmosphere traversed by the coronal radiations 
was in a tranquil state. 


TEST OF THE EINSTEIN THEORY. 


Four cameras of fifteen feet focus, using 
plates of 14 by 17 inches, recorded the brighter 
stars existing in the region immediately sur- 
rounding the sun, though vastly further away, 
with apparent success, but their examination 
and suitable study can not occur until many 
days after the plates reach home. It is hoped 
that the measured positions of the recorded 
stars will serve as a test of correctness or 
falsity of the so-called Einstein theory of rela- 
tivity, a subject which has occupied a foremost 
position in the speculations of physicists and 
others during the last decade. 

If Einstein’s hypothesis represents the truth, 
then the positions of the stars on the plates 
should be affected during the action of the 
sun’s gravitations upon the rays proceeding 
from the stars while the rays are passing 
closely by the sun on their way to the earth. 
The test as an eclipse problem has never been 
made before, and it may be the only satis- 
factory test known to physicists, but whether 
our work will contribute evidence of value re- 
mains to be seen. 

The same four plates should contribute 
something of value as to the existence or non- 
existence of any known bodies, such as the 
hypothetic planet Vulcan, in the vicinity of 
the sun. We expect to find no strange objects 
in the region commanded by the plates, and 
that the evidence will be wholly negative, but 
such comments have no weight a present. 

Two spectographs were successful in their 
purpose of recording images of the stratum of 
green coronium gas enveloping the sun. This 
stratum is relatively thick over the east and 
west areas of the solar surface, but thin over 
the polar regions. The distribution of coron- 
ium is very irregular. The accurate position 
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of the green corenium line ean be determined 
with good accuracy from the images obtained 
with a three-prism spectregraph. 

The general spectrum was recorded in good 
strength with two spectrographs. The evi- 
dences of polarized light are strong and defi- 
nite on photographs obtained with two po- 
larigraphs. Just what is the nature of the 
evidence which they will afford as to the com- 
position of the coronal streamers will depend 
upon quantitative measures demanding time 
and discussion. 

Four photographs were obtained by Miss 
Glancy, assistant in the National Observatory 
of the Argentine Republic, for that institu- 
tion, to serve as a basis for determining the 
total quantity of light radiated by the coronal 
structure. She has taken the plates with her 
for later development and study. It is possible 
that her results will be affected unfavorably by 
the clouds which extended close up to the 
coronal structure, and it is possible that some 
of our Einstein and Vulcan plates are simi- 
larly damaged. 

We constantly revert in thought and speech 
to the remarkable coincidence which brought 
a very small rift in the clouds, the only rift 
visible in the entire sky centrally over the sun 
and corona during the three minutes—and the 
three minutes alone—which interested us. 

The expedition was composed of Director and 
Mrs. Campbell, Astronomer H. D. Curtis, As- 
sistant Astronomer and Mrs. J. E. Moore, and 
Foreman J. E. Hoover, of Lick Observatory; 
Professor E. P. Lewis, of the Department of 
Physics, University of California; Mr. A. H. 
Babcock, consulting electrical engineer of the 
Southern Pacific Co., San Francisco; Miss 
Leah B. Allen, instructor in Wellesley College; 
Miss Estelle Glancy, of the National Observa- 
tory at Cordoba, Argentina; Professor 8S. L. 
Boothroyd, University of Washington; Dr. 
Ambrose Swasey, of the Warner & Swasey Co., 
Cleveland; Dr. John A. Brashear, Allegheny, 
Pennsylvania; Professor Douglas Oampbell, 
Stanford University; Dr. J. S. Plaskett, di- 
rector of the Dominion Observatory, Victoria, 
B. C. W. W. Campsetn 
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SCIENTIFIC EVENTS 


INSTRUCTION AND RESEARCH IN INDUSTRIAL 
HYGIENE AT THE HARVARD MEDICAL 
SCHOOL 


Tue Harvard Medical School is prepared to 
offer courses of instruction in industrial hy- 
giene and facilities to investigate the prob- 
lems of industry. This is made possible 
through the foresight and generosity of a 
group of New England manufacturers, who 
appreciate the importance of studying the dis- 
eases of occupation and improving the condi- 
tions of labor. 

Boston and its immediate vicinity offers ex- 
ceptional opportunities for work of this kind. 
Within a short distance are found a great 
variety of industries, and the school has the 
assurances of sympathetic cooperation. through 
an advisory board of business men consisting 
of: 

W. E. MeKay, Massachusetts Gas Company and 

New England Manufacturing Company. 

S. Harold Greene, Lockwood, Greene and Com- 
pany. 
Frank J. Hale, Saco-Lowell Shops. 

The president of Harvard University has 
appointed a committee on industrial hygiene 
which is organized as follows: 


Dr. David L. Edsall, professor of clinical medicine. 

Dr. Reid Hunt, professor of pharmacology. 

, professor of chemistry. 

Dr. M. J. Rosenau (chairman), professor of pre- 
ventive medicine and hygiene. 

Dr. C. K. Drinker (secretary), assistant professor 
of physiology | 





Under present conditions instruction and re- 
search in industrial hygiene will center about 
three subjects, chemistry, physiology and med- 
icine, and in these subjects new departments 
will be created. In addition to the new 
facilities so offered, courses wiil be developed 
in the pharmacological, sanitary and social 
phases of industry, supplementing the work of 
the school of public health. Fellowships and 
scholarships are available for those properly 
qualified. 

Opportunities will be open to three separate 


groups: 
1. Research workers. 
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2. Medical officers for large industries. 

3. Inspectors of industries. 

1. Research Workers.—Those who are prop- 
erly qualified to carry on original investiga- 
tions may begin at any time, and the facilities 
and the laboratories at the Harvard Medical 
School and the Massachusetts General Hospital, 
and the practical conditions in many large in- 
dustries will be available for this purpose. 
The qualifications of the worker, the problem, 
and conditions of each research must be ap- 
proved by the head of the department in 
which the work will mainly be done, and also 
have the sanction of the committee. Those 
who are properly qualified may matriculate 
for the degree of doctor of public health 
(Dr. P.H.). 

2. Physicians who desire to prepare them- 
selves to supervise the health of large bodies 
of work people may familiarize themselves 
with the diseases of occupation in the indus- 
trial clinic directed by Professor Edsall in the 
Massachusetts General Hospital. Courses will 
be offered in the physiology of the worker by 
Professor Drinker, in industrial toxicology 
and biochemistry by Professor Hale, and in 
the sanitation and hygiene of the worker by 
Professor Rosenau. 

In addition, there will be lectures and prac- 
tical exercises to be given by specialists in 
different branches of public health. 

3. Through cooperation with the school of 
public health of Harvard University and the 
Massachusetts Institute of Technology, op- 
portunity is afforded to those who desire to 
prepare themselves for the position of in- 
spector of industrial establishments. The re- 
quirements of admission to the school of 
public health and the courses given will be 
found in the catalog, which may be had upon 
application. Those who comply with the re- 
quirements will be granted a certificate in 
public health (C.P.H.). 

Women are admitted as candidates for this 
certificate and to all the opportunities outlined 
in this announcement with the exception that 
they will not be permitted to matriculate for 
the degree of doctor of public health (Dr. P.H.). 

Research workers in Group 1 may take 
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courses offered in Groups 2 or 3, and other 
special arrangements to meet particular apti- 
tudes will be authorized by the committee on 
industrial hygiene. 

In view of the war conditions alterations in 
the above plans may become necessary. For 
information apply to Dr. C. K. Drinker, Har- 
vard Medical School, Boston, Mass. 


‘ 


THE MEXICAN AGRICULTURAL COMMISSION 

Proressor WiLuiAM E. Ritter, scientific di- 
rector of the Scripps Institute for Biological 
Research, has under the date of June 29, ad- 
dressed the following letter to Dr. H. M. 
Smith, commissioner of fisheries: 


It gives me great pleasure to report that the offi- 
cial and professional commission of Mexico headed 
by Ing. Pastor Rouaix, Secretary of Agriculture 
and Development, concerning which we were ad- 
vised some time ago by acting Commissioner 
Moore, has recently visited San Diego and vicinity 
and the Scripps Institution. The party came to 
this place after having made an extensive tour of 
Lower California. It now goes northward to Los 
Angeles and San Francisco, then through the 
Rocky Mountain and North Mississippi valley 
states to Chicago and Washington. Since, as you 
are aware, the maritime industries of Mexico 
are under the jurisdiction of Secretary Rouaix 
the party were rather specially interested in the 
Seripps Institution because of its oceanographic 
and marine biological undertakings, and its con- 
sequent close identification with the fisheries and 
kelp industries of this region. 

In addition to a brief inspection of the ‘‘ plant’’ 
of the institution the party was entertained at a 
luncheon in the Institution Commons, representa- 
tives of the San Diego and La Jolla Chambers of 
Commerce and the San Diego Canners being also 
guests. 

The occasion was utilized for emphasizing the 
part which science is playing and in a larger meas- 
ure may, and ought to, play not only in solving 
strictly technical problems common to the two 
countries, but in composing international ques- 
tions of a racial, economic and political character. 

Members of the commission, as well as guests 
from the neighborhood, entered heartily into the 
purpose of the visit as thus viewed, all expressing 
the hope that more intimate relations between the 
two countries through agencies of this sort may 
exist in the future than have existed in the past. 
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Ing. Jose Duvallon, director of agriculture, was 
specially explicit in setting forth views and possi- 
bilities to this effect. There is so much of promise 
in efforts of this kind that it should receive wide 
interest and encouragement. The southwestern 
states of our nation, including Texas and Cali- 
fornia, are naturally more directly concerned than 
other portions of the country, southern California 
being the most vitally interested of all because of 
the Colorado River and the Imperial area, and the 
rapidly growing maritime industries, 

There can be no doubt that I express the senti- 
ment of all those, Mexicans and Americans alike, 
who met and exchanged views and courtesies while | 
the commission was in this vicinity, that the gov- 
ernment of the United States, either national or 
state, or both ought in the near future to take 
steps to reciprocate and extend the good work 
started by Mexico through this highly able com- 
mission. 

I am sending a statement similar to this in im- 
port to President Benj. Ide Wheeler, of the Univer- 
sity of California, and to Dean T. F. Hunt, of the 
college of agriculture of the university, and trust 
the sentiment here voiced will reach the Secretary 
of Agriculture at Washington, the -Honorable 
David F. Huston. 


ORGANIZATION OF CHICAGO TECHNICAL SO- 
CIETIES FOR WAR WORK 


REPRESENTING an effort to cooperate effec- 
tively and vigorously for war work, an impor- 
tant joint-war ccmmittee has been formed by 
representatives of technical societies centered — 
in Chicago. The movement was started by 
the military committee of the Western Society 
of Engineers, and at the invitation of that 
committee several meetings have been held at 
the Chicago Engineers’ Club. As a result the 
“ War Committee, Technical Societies of Chi- 
cago,” to quote the official name, was organized 
June 4, 1918. 

The purpose of this organization is “to en- 
able the technical societies of the Chicago zone 
to call into play the efforts of the members of 
the various societies herein represented as oc- 
casion may arise and to coordinate their activi- 
ties in the most effectual manner to help win 
the war.” It is not proposed to attempt any 
novel “ stunts,” but rather to place at the dis- 
posal of the United States government and 
other authorized agencies the combined 
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strength and resources of the Chicago tech- 
nical societies for war work as need may arise. 

The following member societies are cooper- 
ating in the new war committee: 


Western Society of Engineers. 

Structural Engineers’ Association of Illinois. 

Society of Industrial Engineers. 

Illinois Society of Engineers. 

Illinois Society of Architects. 

The American Railway Engineering Association. 

The Swedish Engineers’ Society of Chicago. 

Illinois Chapter, American Institute of Archi- 
tects. 

Chicago Section, American Society of Mechanical 
Engineers. 

Chicago Section, American Institute of Electrical 
Engineers. 

Chicago Section, American Chemical Society. 

Chicago Section, American Institute of Mining 
Engineers. 

Mid-West Section, Society of Automotive Engi- 
neers, 

Illinois Association of American Society of Civil 
Engineers. 

Chicago Section, American Society of Heating 
and Ventilating Engineers. 

Chicago Section, American Society of Refriger- 
ating Engineers. 

Chicago Section, Steel Treating Research Society. 

Chicago Section, Illuminating Engineering So- 
ciety. 

Chicago Chapter, American Association of Engi- 
neers. 

Officers of the war committee have been elected 
as follows: 

Chairman, F. K. Copeland. 

Vice-chairman, W. L. Abbott. 

Secretary, Edgar 8S. Nethercut. 

Treasurer, William A. Fox. 


The executive committee consists of F. K. 
Copeland, W. L. Abbott, William Hoskins, C. 
A. Keller, Charles E. Lord, C. F. Loweth, 
Isham Randolph and Richard E. Schmidt. 
The address of the secretary of the war com- 
mittee is 1735 Monadnock Block, Chicago. 


ENGINEER OFFICERS’ TRAINING SCHOOL AT 
CAMP HUMPHREYS 


Tue War Department authorizes the follow- 
ing statement from the Engineer Corps: 

The Chief of Engineers, General William 
M. Black, announces that the Engineering 
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Officers’ Training Camp, scheduled to open 
about August 1, will be situated at Camp 
Humphreys, 17 miles south of Washington, on 
a plateau overlooking the Potomac River. 
Two thousand candidates for commissions as 
captains and first lieutenants will be trained 
under the same facilities provided for the 
17,000 Engineer replacement troops now there 
preparing for over-seas service. These facili- 
ties include the ordinary military arrange- 
ments, and in addition some 15 special schools 
to instruct men on such operations as mining, 
quarrying, gas and flame defense, barbed-wire 
fortification, water supply and railroad com- 
munication. 

The candidates for commission will become 
familiar with the work of all these schools and 
conclude their training with a course in sapper 
work, in order that they may be fitted to com- 
mand sapper troops if necessary. Many of the 
candidates will come from civil life, a cam- 
paign being under way to interest men of tech- 
nical training and experience. 

Many applications for entrance to the train- 
ing camp have been received. To examine 
these candidates, General Black has desig- 
nated a traveling board, which will visit sev- 
eral of the larger cities and determine the 
physical and mental fitness of the applicants. 
This board will be headed by Major E. H. 
Williams, who will advise the candidates as to 
the dates on which they should appear in the 
cities to be visited for examination. Candi- 
dates for first lieutenantcies should be between 
32 and 36 years old, and those for captaincies 
between 36 and 42. Traveling expenses to the 
camp will be allowed successful candidates. 
Those accepted before August 1 will be sent 
to the existing engineers officers’ training 
camp at Camp Lee, Petersburg, Va. 





SCIENTIFIC NOTES AND NEWS 


Tue Geological Society of America will hold 
its next annual meeting at Johns Hopkins 
University, Baltimore, Maryland, during con- 
vocation week of next winter. The program 
to be presented will concern itself particularly 
with the relations of geology to the World 
War. 
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Masors Wituiam J. Mayo and Charles H. 
Mayo, of the Medical Reserve Corps, have 
been appointed colonels. 


Proressor Oxtin H. Lanpretu, head of the 
general engineering department of Union Col- 
lege until a year ago, when he received a 
year’s leave of absence, has had his leave ex- 
tended for another twelve months to enable 
him to accept civilian service with the Ord- 
nance Department. 


Dr. Water T. Taccart, professor of or- 
ganic chemistry in the University of Penn- 
sylvania, has been appointed consulting chem- 
ist at large for the Ordnance Department of 
the United States government with instruc- 
tions to report for immediate service. Dr. 
Thomas P. McCutcheon, Jr., assistant pro- 
fessor of Chemistry, has likewise been ap- 
pointed to civilian service with the War Trade 
Board. 


At the commencement of Little Rock Col- 
lege the honorary degree of doctor of laws was 
conferred on Professor Horace Russell Allen, 
formerly professor of orthopedic surgery, In- 
diana University, now a major in the Medical 
Reserve Corps. 


Dr. Witt1amM Coon, of Haverhill, has been 
appointed director of health and sanitation for 
the United States Shipping Board. He will 
have his headquarters at Philadelphia, and 
will have charge of health and sanitation in 
all the shipbuilding yards in the country. 


Mr. E. H. Pacennart, hydrographic and 
geodetic engineer of the U. S. Coast and Geo- 
detic Survey, has been transferred by ex- 
ecutive order to the Corps of Engineers (Re- 
serve) of the U. S. Army, with the rank of 


captain. 


Dr. Cart J. ENGELDER has left the Univer- 
sity of Illinois to accept a commission as sec- 
ond lieutenant in the nitrate department of 
the Ordnance Department at Sheffield, Ala. 


Dr. Leo M. Crarts, Harvard Medical ’90, 
Boston City Hospital ’91, has been called by 
the Surgeon-General to undertake special 
work in neuro-psychiatry for the War De- 
partment. 
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It is announced that the Founder’s medal 
of the Royal Geographical Society has been 
awarded for the present year to Miss Gertrude 
Bell, for her important explorations and trav- 
els in Asia Minor, Syria, Arabia, and on the 
Euphrates, and the Patron’s medal to Com- 
mandant Tilho, French and Colonial Infantry, 
for his long-continued surveys and explora- 
tions in northern Africa. The medals are to 
be struck in bronze instead of gold, owing to 
the shortage of gold, the balance of the value 
being given in war bonds. The Murchison 
grant goes to Mr. C. A. Reid for his maps of 
the Belgian Congo; the Cuthbert Peek grant 
to Mr. G. F. Archer for his surveys in East 
Africa; the Back grant to Captain Bartlett 
for his distinguished leadership after the loss 
of the Karluk* and the Gill memorial to Cap- 
tain Cuthbert Christy, R.A.M.C., for his sur- 


veys and explorations in Central Africa. 


E. R. Miter, who received his Ph.D. in 
chemistry at the University of Minnesota in 
June, has been appointed research chemist of 
the Alabama Polytechnic Institute at Auburn, 
Ala. 


At Syracuse University Dr. E. D. Roe, Jr., 
John Raymond French professor of mathe- 
matics, has applied for and obtained leave of 
absence for the coming academic year in order 
to devote his entire time to research. At the 
same university Mrs. E. D. Roe, Jr., has been 
awarded the degree of doctor of philosophy. 
Her doctor’s thesis is entitled “ Interfunctional 
expressibility problems of symmetric func- 
tions.” She is the first woman to take the doc- 
torate in mathematics at Syracuse. 


Tue Harvard corporation has announced ap- 
pointments to the Cancer Commission of Har- 
vard University and Collis P. Huntington Me- 
morial Hospital. Dr. Robert B. Greenough 
will act as director of the commission, and as 
surgeon in charge of the hospital staff. Dr. 
Channing C. Simmons will continue as his 
secretary, and with Dr. Edward H. Risley, 
will serve as surgeon at the hospital. Other 


members of the commission are: Dr. James H. 
Wright, pathologist, in charge of diagnosis 
service; William Duane, research fellow in 
physics; William T. Boyle, research fellow in 
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biology; Dr. Henry Lyman, research fellow in 
chemistry, and Olarence C. Little, research 


fellow in genetics. 


At the annual meeting of the American 
Surgical Association, held in Cincinnati, June 
6 to 8, under the presidency of Dr. Thomas W. 
Huntington, San Francisco, the following ofli- 
cers were elected: President, Dr. Lewis S. 
Pilcher, Brooklyn; Vice-presidents, Drs. 
George W. Crile and Edward Martin, Phila- 
delphia; Secretary, Dr. John H. Gibbon, Phila- 
delphia; Assistant Secretary, Dr. Francis T. 
Stewart, Philadelphia; Treasurer, Dr. Charles 
H. Peck, and Assistant Treasurer, Dr. Charles 
N. Dowd, New York City. 


THE sixteenth annual meeting of the South 
African Association for the Advancement of 
Science is being held in Johannesburg, July 
8 to 138, under the presidency of Dr. C. F. 
Juritz. The presidents of the sectional com- 
mittees are as follows: Section A, astronomy, 
mathematics, physics, meteorology, geodesy, 
surveying, engineering, architecture and irri- 
gation: Professor J. T. Morrison. Section B, 
chemistry, geology, metallurgy, mineralogy 
and geography: Dr. P. A. Wagner. Section 
C, botany, bacteriology, agriculture and for- 
estry: Mr. C. E. Legat. Section D, zoology, 
physiology, hygiene and sanitary science: Pro- 
fessor E. J. Goddard. Section E, anthropol- 
ogy, ethnology, native education, philology 
and native sociology: Rev. W. A. Norton. Sec- 
tion F, education, history, mental science, po- 
litical economy, general sociology and statis- 
tics: Professor T. M. Forysth. 


Roatp AMUNDSEN’s ship Maude, in which 
he will attempt to reach the North Pole, left 
Christiania on June 28 for the north. Cap- 
tain Amundsen will board the vessel at 
Tromsoe. Captain Amundsen plans to follow 
the Siberian coast eastward from North Cape. 
He hopes to make most of the trip by sail. 
The ship carries two airplanes in which the 
explorer will attempt to complete his journey 
to the pole. 

Tue Journal of the Royal Geographical 


Society states that the Argentine corvette 
Uruguay left Buenos Aires on February 18 
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with a new staff for the meteorological and 
magnetic station on Laurie Island, to replace 
those whose time has expired. The chief of 
the Argentine Commission is Sefior Ole Holm, 
who, together with another member, has al- 
ready seen service on the island. Continuous 
hourly eye observations have now been main- 
tained since March, 1903, at this the most 
southern observatory in the world. 


Tue Wilbur Wright memorial lecture of the 
British Aeronautical Society was delivered in 
the Central Hall, Westminster, on June 25, 
by Professor W. F. Durand, chairman of the 
American Advisory Committee for Aeronaut- 
ies, scientific attaché to the American Avia- 
tion Mission in Europe, and professor of 
mechanical engineering, Stanford University, 
U. S. A. The subject was “Some Outstand- 
ing Problems in Aeronautics.” 


Proressor A. J. Anprews, of Tufts College, 
is lecturing at Cleveland. Under his charge 
for the Boston region the National Board of 
Historical Service has been giving well at- 
tended lectures on the geography and his- 
torical meaning of the war at Camp Devens 
and the dozen other Y. M. C. A. “huts” 
around Boston. 


Unper the terms of the will of James 
Douglas, former president of copper producing 
firm, Phelps, Dodge & Co., $100,000 is be- 
queathed to the American Institute of Mining 
Engineers for a scientific library. McGill 
University, Montreal, receives $50,000 for a 
dormitory, the Kingston General Hospital, 
Ontario, $100,000 and the Museum of Natural 
History here $100,000. 


ANNOUNCEMENT is made that the position 
of research assistant under the Ellen H. Rich- 
ards Research Fund is available for women 
graduates properly qualified in chemistry. 
Further information may be obtained from the 
Department of Chemistry, Massachusetts In- 
stitute of Technology, Cambridge, Mass. 


PRESENT WILSON by executive order on 
July 2 placed all sanitary and public health ac- 
tivities carried on by executive bureaus, agen- 
cies and offices created during the war under 
the jurisdiction of the public health service. 
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The order was promulgated to avoid confusion 
in policies, duplication of effort and to bring 
more effective results and unity of control. It 
does not affect the jurisdiction of the medical 
departments of the army and navy, or of the 
provost marshal general in the performance 
of health functions of a purely military char- 
acter, nor is it designed to prohibit investiga- 
tions by the Bureau of Labor Statistics of vo- 
cational diseases, shop sanitation and hygiene. 


THE Department of the Interior authorizes 
publication of the following: 


We, the undersigned, who are members of the 
commission duly appointed in accordance with the 
provisions of public resolution No. 21, Sixty-fifth 
Congress, hereby certify that Mr. Garabed T. K. 
Giragossian showed us on Saturday, June 29, 1918, 
a model embodying the principles of his invention 
known as the ‘‘Garabed.’’ We found that the 
model was not in shape to run or develop power. 
The inventor admitted that he had no working 
machine and that he was merely explaining prin- 
ciples. We do not believe that his principles are 
sound, that his device is operative, or that it can 
result in the practical development or utilization of 
free energy. 

Witness our signatures at Boston, Mass., this 
29th day of June, 1918. 

James A. Moyer, director, Massachusetts State 

Board of Education. 

Edward .F. Miller, Massachusetts Institute of 

Technology. 

M. de Kay Thompson, Massachusetts Institute of 

Technology. 

Edwin B. Wilson, Massachusetts Institute of Tech- 
nology. 

Charles L. Norton, Massachusetts Institute of 
nology. 


Tue Maryland Geological Survey, under the 
direction of the State Geologist, Edward B. 
Matthews, has issued volume ten of the gen- 
eral series which maintains the same high 
standards of material and manner of presenta- 
tion established by the late Professor Clark. 
The present volume consists of a brief life of 
Dr. Wm. Bullock Clark, state geologist, 1896- 
1917, with a tribute to his work as a state offi- 
cial and two papers of general interest on the 
geography and the water resources of Mary- 
land. The geography was written by Dr. Clark 
and represents a summary of the knowledge of 
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the geology, physiography, climate, flora, fauna, 
natural resources and manufactures, accumu- 
lated during the twenty years of Dr. Clark’s 
activity. The treatment is so arranged that 
the work will serve as a teacher’s guide in pre- 
senting the geographic features of Maryland. 
Suggestions for physiographic and geologic ex- 
cursions are given for the environs of each of 
the twenty-three county towns of the state. 
The Report on Underground Waters repre- 
sents the results of several years of cooperative 
work with the U. S. Geological Survey. It in- 
cludes complete discussion of the geological 
formations, precipitations, surface and under- 
ground waters, public water supplies, and sani- 
tary conditions for Maryland, Delaware and 
the District of Columbia. The report is well 
illustrated with diagrams and tables giving 
detailed information. 


AFTER being six months on the way a letter 
has been received at the University of Pennsyl- 
vania Museum from William B. Van Valin, 
leader of its John Wanamaker Expedition to 
the Eskimos. The letter was written early last 
October, and must have come out by the dog- 
sled mail which the government maintains to 
Point Barrow, where it has a post. This is the 
northernmost point in Alaska, and is about 600 
miles from the North Pole, a few hundred 
miles west from Herschell Island. Van Valin 
reports that he will make his winter headquar- 
ters at Point Barrow, and has already com- 
menced gathering specimens. What is of more 
importance he has begun taking phonograph 
records of the native Eskimos, recording their 
songs and stories. He also has a moving pic- 
ture camera and is taking films of their native 
dances and occupations. He reports that there 
is enough important work on hand to occupy 
him a full year, although he had not expected 
to stay so long. The Eskimo collections on 
view at the university museum contain many 
specimens already sent down by Mr. Van 
Valin. They, in connection with others se- 
cured from various sources and to a great ex- 
tent by Mr. Wanamaker’s liberality, form the 
most representative Eskimo collections to be 
found in any museum in the world. 
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UNIVERSITY AND EDUCATIONAL 
NEWS 

Mr. Hopart W. WituiaMs has given to the 
University of Chicago property to the value 
of $2,000,000, the gift being in memory of his 
father, Eli Buell Williams, and his mother, 
Harriet B. Williams. Part of the income of 
this great gift goes toward the development of 
the school of commerce and administration 
at the university. 

Tue late Sir George Hare Philipson has by 
his will bequeathed £2,000 to the University 
of Durham College of Medicine, Newcastle-on- 
Tyne, for the foundation of two Philipson 
scholarships to be awarded to the undergradu- 
ate of the college obtaining the highest marks 
at the M.B. final examination. 


Dr. T. Brawsrorp Rosertson, formerly pro- 
fessor of biochemistry and pharmacology in 
the University of California, has been ap- 
pointed professor of biochemistry in the Uni- 
versity of Toronto. Also, Professor J. J. R. 
Macleod, formerly professor of biochemistry 
and physiology in the Western Reserve Uni- 
versity, has been appointed professor of phys- 
iology in the. University of Toronto. 


Dr. Exias J. Duranp has been appointed 
professor of botany in the University of Min- 
nesota. Dr. Durand was formerly an instruc- 
tor at Cornell, but since 1910 has held a pro- 
fessorship in the University of Missouri. 


Proressorn Henry Biumperc, of the Uni- 
versity of Nebraska has accepted a position in 
the mathematical department of the Univer- 
sity of Illinois. 

Dr. F. 8. Nowtan, of Columbia University, 
has been appointed instructor in mathematics 
in Bowdoin College. 





DISCUSSION AND CORRESPONDENCE 
BROWN ROT OF SOLANACEZ ON RICINUS 


Bacterium solanacearum, the brown-rot or- 
ganism, was first described by the senior 
writer from tomato, potato and eggplant in 
1896 and from tobacco in 1908, on each of 
which it causes a widespread and serious dis- 
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ease. In recent years, chiefly through the 
studies of Honing in Sumatra, this organism 
has come to be known as a parasite not re- 
stricted to the Solanacee but capable of at- 
tacking plants of various orders from Urti- 
cacee to Composite, including Leguminosee 
(peanut, and indigo), Euphorbiacerwr (Aca- 
lypha), and Verbenacee (young teak trees). 
Since Honing’s discoveries it has been deter- 
mined in the United States to be the natural 
cause of a wilt of the peanut (Fulton and. 
Winston) and of the common cultivated Tro- 
peolum (Katherine Bryan). More recently 
Stanford and Wolf in studying its effects on 
tobacco in North Carolina have found it also 
on Southern weeds (Ambrosia artemisiifolia, 
Eclipta alba) and have successfully inoculated 
it into a variety of plants including Croton 
and Huphorbia. 

To the already considerable list of natural 
host plants must now be added the castor oil 
plant (Ricinus communis) on which it has 
appeared to a discouraging extent in several 
localities in our Southern States (Georgia, 
Florida) where Ricinus has been extensively 
planted this year to supply lubricating oil for 
army needs, 

The Ricinus plants wilt in various stages of 
growth, often early, the woody part of the stem 
being stained brown and filled with a gray or 
brown bacterial slime which when cultivated 
pure yields the typical colonies an agar poured 
plates, browns potato cylinders, reduces ni- 
trates, blues litmus milk, and otherwise in 
media behaves like Bacterium solanacearum 
from .other hosts. When cross inoculated to 
tomato shoots it wilts them promptly, brown- 
ing the vascular bundles, filling them with 
the typical gray slime and hollowing the pith 
into bacterial cavities. With it we have also 
produced the bacterial wilt on tobacco. 

Furthermore, by needle pricks, using a aub- 
culture from a typical colony on an agar plate, 
which was poured from the interior of one of 
the wilting tomatoes above referred to, we have 
not only produced the disease again on toma- 
toes but also have produced it on several other 
plants known to be subject to Bacterium sola- 
nacearum, e. g., Datura stramonium, Im- 
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patiens Balsamina and Tropeolum majus. 
There can be no doubt, therefore, as to the 
cause of the disease, and land on which any 
of the common Solanaceous plants have wilted 
should not be planted to Ricinus, unless it is 
known positively that the wilt was not of 
bacterial origin. Dwarfing is usually the first 
sign of the disease in seedling Ricinus plants. 


Erwin F,. Sirs, 
G. H. Goprrey 
UnitTep States DEPARTMENT OF AGRICULTURE, 
July 1, 1918 


CELLULOID LANTERN-SLIDES 


LANTERN-SLIDES made by the simple process 
of merely drawing or writing with ink on thin 
sheets of celluloid are often useful in pre- 
senting to an audience simple diagrams and 
sketches, tabulated data, mathematical expres- 
sions, et cetera. 

Some years ago Mr. E. D. Tillyer, one of 
my colleagues at the Bureau of Standards, told 
me of slides that had been made by tracing on 
sheets of gelatine, which were afterwards 
bound between plates of glass to keep them 
flat. I found these of great use in illustrating 
a lecture with diagrams that I copied from 
published articles—far more convenient than 
blackboard sketches or large paper charts. 
But the method is subject to three somewhat 
annoying defects: 

(1) Continual clogging of the pen and 
spreading of the ink while tracing a drawing, 
(2) impossibility of making inconspicuous 
erasures, (3) necessity of binding each tracing 
between two sheets of glass. The first two 
defects were removed by substituting for the 
gelatine a less soluble material, the third by 
constructing a set of glass pockets into which 
the slides could be slipped. 

A slide of simple character can be made by 
writing or sketching directly upon the sheet 
of celluloid, using an ordinary steel pen of 
proper fineness, with india or colored ink. 
More complicated drawings and diagrams from 
publications are most easily made by tracing. 
Mistakes may be erased by wiping with damp 
cloth or paper. For firm, smooth lines of uni- 


form thickness the ordinary draftsman’s tools 
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are needed: straight edge, French curves, 
ruling pen, and compass pen. Very fine lines 
are produced by scratching the surface with a 
needle point. Although scarcely visible on the 
slide, these will show up black and sharp when 
projected on the screen. Typewriting directly 
on the celluloid also projects well. 

Other transparent materials can, of course, 
be used instead of celluloid. Gelatine yields 
fairly good slides but is difficult to work be- 
cause of its solubility. Even tracing cloth 
and waxed paper are usable; although their 
limited transparency produces a-rather dark 
field, and the texture of the material shows 
plainly. 

To fit the standard 3} inch * 4 inch lantern- 
slide cover-glasses the celluloid should be trim- 
med to 3 X 34 inches. During the process of 
tracing, it is more convenient to have the 
celluloid somewhat larger than 3 & 34 inches 
to allow sufficient margin for holding it 
against the original by means of thumb-tacks 
or a paperweight. The margins may be trim- 
med later, leaving the drawing centrally lo- 
cated on the slide. 

A glass pocket to hold celluloid slides in the 
projecting lantern is easily made from two 3} 
<< 4 inch lantern-slide cover-glasses. These 
are held apart by strips of card, 7/32 inch wide 
and somewhat thicker than the celluloid, 
pasted along the entire length of each short 
edge and along an inch or so at each end of 
one of the longer edges. The glass plates are 
bound together by strips of black paper pasted 
over the edges as in making an ordinary lan- 
tern-slide, except that the binding is omitted 
where the separating strips of card are absent. 
The longer edge that is entirely free from 
binding forms the top of the pocket; the 
central opening left in the opposite edge is for 
inserting a piece of card to eject the celluloid 
slide when it can not be shaken out. Both of 
the longer edges of each glass are ground 
smooth and are somewhat beveled on the sides 
that form the interior of the pocket, so as to 
facilitate insertion and removal of the cellu- 
loid. A small white lable in an upper right- 
hand corner serves as a thumb mark for guid- 
ing the lantern operator. 
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The edges of the glass are ground by rub- 
bing upon a sheet of carborundum paper 
moistened with turpentine, or upon a metal or 
glass plate fed with carborundum and turpen- 
tine or water. 

It will be found convenient to have a dozen 
or two pockets—as many as are likely to be 
used in a single lecture, and to letter them 
consecutively on the thumb labels. A large 
collection of slides will take up very little 
room and will weigh very little. To avoid 
scratching, it is well to keep adjacent slides 
separated by. sheets of paper of the same size. 
Before a lecture one merely arranges the 
empty pockets in the order of their letters and 
inserts the slides in the order in which they 
are to be shown. ArtTHuR W. Gray 

PHYSICAL RESEARCH LABORATORY, 

THE L. D. CauLK CoMPANY, 


MILFoRD, DELAWARE, 
April 5, 1918 


WASHING MICROSCOPIC ORGANISMS 


One of the big hindrances to the study of 
plankton organisms is the difficulty encoun- 
tered in manipulating these microscopic plants 
and animals during the first few steps of the 
technique. Hall (Bot. Gaz., May, 1917) has 
outlined a method that the present writer has 
used for some years while at Cornell Univer- 
sity. The problem of thoroughly and easily 
washing plankton material was one of the big 
features with which to contend. 

For both diatoms and fresh-water crustacea 
the following procedure was found to be effi- 
cient: 


1. Kill and fix the material in a mixture of 


Chromic acid ....one part, 

Acetic acid ...... one half part, 

Distilled water ...four hundred parts. 
2. Wash by filtering through funnel. 


3. Mordant in one quarter per cent. ferric alum 
for thirty minutes. 

4. Wash again in funnel. 

5. Stain in one half per cent. hemotoxylin for two 
hours. 

6. Destain and wash as above. 

7. Dehydrate by the glycerine method and mount, 


or 
8. Dehydrate by the glycerine method and wash 
with 95 per cent. alcohol. 
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9. Ten per cent. Venetian turpentine, concentrate 
and mount. 


The process of washing, originally, was to 
allow water to drip on the material that was 
held in a filter paper in a funnel. This may 
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seem an easy matter. However, several things 
have to be taken into account. Chief among 
these is to maintain a constant flow of water 
during the process. Frequently a prolonged 
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washing is necessary. Nearly everywhere the 
pressure in water pipes varies during the day 
and the night. Either the dripping may be- 
come so rapid as to flood the funnel and cause 
a loss of the organisms or the flow may cease 
altogether, leaving the material in an exposed 
condition and hence subject to drying. To 
overcome this trouble the following device was 
used. 

Prepare a funnel and filter paper in the or- 
dinary way. Then fill a two or three gallon 
bottle with distilled water and stopper it. The 
stopper should be a one-holed rubber one 
through which passes a glass tube of desired 
length but having an inside diameter of at 
least one quarter of an inch. Make the stopper 
very secure. Empty the organisms previously 
fixed, into the filter and then quickly invert 
the two or three gallon bottle; allow the tube to 
extend into the funnel so that the end of it is 
about a half inch below the edge of the filter 
paper. Give a good support to the reservoir. 
See the accompanying diagram for arrange- 
ment. 

As filtration goes on the surface of the water 
in the funnel falls below the end of the tube 
that projects into it. This allows air to pass 
into the tube; the ascent of the air causes 
water to flow out of the tube and replenish the 
supply in the funnel. The flow continues till 
the surface of the water reaches the tip of the 
tube when the supply is automatically shut off. 
The process is continued in this way as long 
as there is water remaining in the reservoir. 
The descent of the water causes sufficient dis- 
turbance of the material in the funnel to 
prevent the organisms from matting against 
the side of the filter paper. 

The rate of filtration and consequently the 
flow of water from the reservoir may be regu- 
lated by using various grades of filter paper or 
several sheets of a thin quality. The writer 
has found that a rather heavy grade of paper 
permits sufficiently slow filtration so that three 
gallons of water will last about fourteen con- 
tinuous hours, 

Herbert RvucKES 


ZOOLOGICAL LABORATORY, 
Grove Crry CoLLEGE 
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AN OPTICAL ILLUSION WITH FATAL 
CONSEQUENCES 

THERE is an optical illusion that has prob- 
ably led, within comparatively recent times, to 
the death by drowning of scores, or even hun- 
dreds, of capable but inexperienced swimmers. 
A person swimming with the wind, and con- 
sequently with the waves which travel in the 
same direction faster than it is possible to 
swim, receives the impression of being carried 
backward by the water. In the absence of 
knowledge or information covering the case, 
most persons, so situated, if headed toward the 
shore, immediately think of “undertow,” a 
word which nearly every one has heard, and 
believe themselves to be caught in an offshore 
current. The instincts of an untrained or 
half-trained swimmer always lead to a nervous 
haste and overexertion in deep water, even 
under conditions most favorable for swim- 
ming. When these instincts are supplemented 
by the panic that arises from the belief that the 
person is caught in an “undertow,” the re- 
sulting increase of effort and acceleration of 
action reduces efficiency to a degree that must 
certainly have left many persons fatally ex- 
hausted before they reached a footing. 

My attention was first called to this phenom- 
enon through two cases of able-bodied but in- 
different swimmers who, after swimming just 
beyond their depths in an onshore breeze at 
Pasay Beach, near Manila returned to the 
bathhouse in an excited state and reported 
having been caught in an “undertow” with 
nearly fatal result. In each case I made im- 
mediate investigation of the water at the point 
indicated and found neither “ undertow” nor 
offshore current sufficient to embarrass any 
swimmer. Subsequently, on numerous oc- 
casions, while initiating beginners into deep- 
water swimming, being headed for shore with 
an onshore breeze, I have heard the initiate re- 
mark, with deep concern, that there was a 
current against us. This required to be ac- 
counted for. The feeling of being carried 
backward may be satisfactorily explained to 
most persons as arising in the same way as 
the effect commonly produced on a person 
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seated in a stationary railway coach when a 
train on an adjoining track moves forward. 
It would be more strictly comparable with the 
effect produced by two trains, one on each 
side of the stationary coach, moving forward 
at the same speed. : 

When this optical illusion receives due pub- 
licity in courses in physics, physiology and 
physical culture in our colleges, schools and 
gymnasia, there will be less danger attendent 
upon open-water swimming for tank-, pond- 
and river-trained swimmers who venture be- 
yond their depths in larger bodies of water. 
And less danger will mean less loss of life. 

It will be obvious to the reader that a 
swimmer should choose fixed objects by which 
to gauge his progress. But this is not the 
place for a discussion of the choice and use of 
such objects. 

Water R. SHaw 

UNIVERSITY OF THE PHILIPPINES, 

Mania, P. I. 





SCIENTIFIC BOOKS . 


Flora of Bermuda. By NatHantet Lorp Brir- 
ton. New York, Charles Scribner’s Sons, 
1918. Pp. xi-+ 585. Illustrated. Price $4.50. 
The geographic location of the islands form- 

ing the Bermuda archipelago, distant 666 naut- 

ical miles from Sandy Hook, 700 miles from 

Charleston, South Carolina, 736 nautical miles 

to Halifax and the island of St. Thomas 800 

miles away, makes their flora of unusual 

botanic interest. Within two days’ easy sail- 
ing distance from New York, the Bermudas 
have been favored by American tourists, who, 
leaving the rigors of a northern winter be- 
hind, step off upon land with a subtropic cli- 
mate. No adequate account of the interesting 
flora has been available to the ordinary trav- 
eler interested in the native and garden plants 
of the islands. A numbe? of lists have been 
published from time to time, but these are in- 
accessible and mostly out of print. The most 
noteworthy of these publications, useful for 
the identification of the plants, are the “ Chal- 
lenger Report on the Botany of Bermudas” 
(1884), by W. B. Hemsley; “The Botany of 
Bermuda” (1884), by J. H. Lefroy and 
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“Plants of the Bermudas or Somers’ Islands ” 
(1885), by O. A. Reade. The want of a com- 
pendium of the flora of the Bermudas has long 
been a desideratum. The reviewer felt this 
lack very keenly on a botanic expedition to the 
islands in the summer of 1905 for the purpose 
of ecologic investigation. The plants collected 
there were named by the use of the Challenger 
Report, which he found incomplete and un- 
satisfying. 

Dr. Britton, after a number of visits to the 
islands, where he had been ably assisted by 
Mrs. Britton and Mr. Stewardson Brown, has 
at last published the results of his field, her- 
barium and literary studies of the Bermuda 
flora. He acknowledges the assistance of na- 
tive Bermudians, as also American botanists, 
who have elaborated special groups of plants. 
The Flora of Bermuda is a book attractively 
bound in a purple binding, representing the 
accurately matched color of Bermudiana, 
Sisyrinchium Bermudiana L., the Bermuda 
blue-eyed grass, which also appears as the - 
frontispiece. The typography of the book 
leaves little to be desired and the illustrations, 
which represent line drawings of the principal 
species, will enable the botanically uninitiated 
to determine the plants, which are native and 
introduced. A useful bibliography is a fea- 
ture of the book and the index comprises both 
common and scientific names. Much interest- 
ing information, not usually incorporated in 
manuals of botany, is included, and rightly 
so. We read, for example, on page 71 under 
Lilium longiflorum Thunb., that the “ Easter 
Lily, White Japanese Lily, is extensively grown 
for export in a race (L. Harrisii Carr,) some- 
times said to have originated here, but this 
industry is not as important as it was some 
years ago, although the Lily fields are yet a 
very conspicuous feature in the spring. The 
industry commenced about 1878 and reached 
its greatest development from 1890 to 1903.” 
The research of Dr. Britton and his associates 
has enlarged considerably our knowledge of the 
botanic geography of the group. The native 
plants of Bermuda have originated from seeds, 
or other parts, brought from the American 
mainland, or the West Indies, by the natural 
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agencies of wind, ocean currents and birds. 
About 80 per cent. of the native land plants 
inhabit the West Indies, or southern Florida, 
or both. About 8.7 per cent. of the total 
native flora is endemic, there being 61 species 
in Bermuda, or its waters, not known to grow 
naturally anywhere else in the world. These 
plants are of the greatest interest to nat- 
uralists, as they presumably developed in Ber- 
muda from related plants formerly existing 
but now mostly extinct there. Of the 61 en- 
demic plants, 11 are flowering plants, 4 are 
ferns and the rest are flowerless species of 
mosses, lichens, fungi and alge. The total 
number of native species known, those that 
have reached Bermuda independently of human 
activities, and have perpetuated themselves, 
including the endemics mentioned above, is as 
follows: flowering plants 146 species; ferns 
and fern allies, 19 species ; mosses and hepatics, 
51 species; lichens, 80 species; alge 238 spe- 
cies; fungi at least 175 species. This makes a 
grand total of 709 species. The number of in- 
troduced and completely, or partially, nat- 
uralized species, those which have reached Ber- 
muda through human activities, is about 303. 
It might be added in closing this review that 
all groups of plants are considered in the 
“Flora of Bermuda.” The least satisfactory 
portions of the whole book are those dealing 
with the fungi and the diatoms (Bacillariee). 
The description of the fungi deals with much 
irrelevant matter. It would have been much 
better to have given what is actually known 
about the Bermuda fungi, than to have brought 
in a whole lot of interesting facts about the 
morphology and physiology of this group of 
plants, which can be found in the ordinary 
text-books of morphologic botany, but which 
do not apply especially to the flora of the 
group of islands under consideration. > 
JoHN W. HarsSHBERGER 





SPECIAL ARTICLES 
THE RYDBERG UNIVERSAL CONSTANT No 
In connection with some work along related 
lines, the author has noticed that Curtis,? in 
his work on the Balmer series of hydrogen, 


1 Proc. Roy. Soc., (A), 90, 605, 1914, 
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reduced his measured wave-lengths to vacuo in- 
correctly. These wave-lengths were measured 
on the I. A. system, and hence at 15°C., 760 
mm. pressure, while Curtis, for the reduction, 
used Kayser’s Table of Corrections,? which ap- 
plies only to the old Rowland system, founded 
on 20° C., 760 mm. pressure. 

The error thus introduced, for any given 
frequency, is approximately 1 (n—1),y where 
nm = index of refraction of air at 0°C., and v 
is the frequency. For the spectral range of 
the hydrogen Balmer series, as well as of 
all the ordinary helium series (n —1), varies 
by only 2 or 3 per cent. of itself. Thus to this 
approximation the error is proportional to the 
frequency. 

Now the main object of Curtis’s work was 
to test the accuracy of the Balmer formula, 
and to derive a more accurate value for the 
one undetermined coefficient (the Rydberg 
constant NV,) which occurs in this formula. 
The Balmer formula is 


mee 1 
»=No(G—s3)s 


where m==3, 4, 5, ete. Since the error made 
by Curtis is fortunately a constant per cent. of 
the frequency (within 3 per cent.), it will not 
affect the accuracy with which the formula 
does or does not fit the series. It will change 
only the value of N,. Curtis found that he 
must actually use the formula 


1 1 
r= Noli Ga): 

where # = 69 10-7 and N, = 109,679.22. 

The error as given above amounts (in terms 
of N,) to 0.50 for H,, 0.513 for Hg, and 0.515 
for the remaining lines. The correct value of 
N, is therefore 109,678.705, which agrees very 
closely with the value (109,678.6) determined 
by the author’ by direct conversion from the 
Rowland system of the best previous measure- 
ments. With this value, Curtis’s formula will 
fit equally well for all the hydrogen lines ex- 
cept H,. For this line the (obs.-cale.) will be 
— 0.0008 A, instead of + 0.0001 A as given by 
Curtis. Since the error is only in N, and is 


2 Kayser’s ‘‘Handbuch,’’ Vol. 2, p. 514. 
8 Astro. Jour., 32, 114, 1910. 
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the same for any series lying in the same spec- 
tral range, it will have no bearing on the con- 
troversy regarding the universal constancy of 
the Rydberg constant. For series extending far 
into the ultra-violet, this change of value may 
have some effect. 

On Bohr’s theory of the hydrogen atom, N, 
is a known function of the charge and mass of 
the electron, and of Planck’s constant h. It is 
therefore important, on theoretical grounds, to 
know its value as accurately as possible. The 
author therefore wishes to emphasize that 
Curtis’s own determination of the hydrogen 
lines, when handled correctly, leads to a value 
of this constant of 109,678.705, while the best 
previous determinations, when converted to 
the IA. system, yield an almost identical 
value.. It is hoped that future investigators 
will use 109,678.705 rather than Curtis’s pub- 
lished value of 109,679.22. 


Raymonp T. Birce 
SYRACUSE UNIVERSITY, 


MOISTURE RATIO 


Mucu confusion has existed for years in 
interpreting the results obtained by various 
investigators on the determination of moisture 
in soils, rocks, etc. Noyes! has lately en- 
deavored to bring about a more uniform 
method of reporting the moisture content of 
soils. 

According to Bulletin No. 107, Bureau of 
Chemistry “Official Methods of Analysis,” 
compiled by the association of Official Agri- 
cultural Chemists, the results of soil analysis 
are calculated as per cent. of the soil dried to 
constant weight in the water oven. It is 
rather unfortunate that the official method of 
reporting results has not been uniformly fol- 
lowed. 

One of the phrases suggested by Noyes, 
“Ratio of water to 100 parts of dry soil,” 
suggested to me the term moisture ratio. 
Such a term as “moisture ratio” on account 
of its brevity can be considered an advantage 
when preparing tables, charts, etc.; and if in- 
terpreted as defined below will not cause such 

1‘*Reporting Moisture Results,’’ H. A. Noyes, 
Sorencz, N 8., Vol. XLVII, No. 1212, p. 293. 
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confusion as the terms which have been used 
in the past. 

The “moisture ratio” would mean the 
grams of water to 100 parts of the soil dried 
to constant weight at a temperature of 100- 
110°C. The terms “ oven dry” or “ absolutely 
dry” are being interpreted by some as mean- 
ing the drying of samples to 100° C., while 
others dry at higher temperatures and use the 
same terms. 

The temperature at which samples are dried 
is seldom given in papers and as it is possible 
to control most drying ovens within a range 
of 10° C., the temperature of drying soil 
samples when using the term “ moisture 
ratio” would be from 100-110° C. 

I have lately made some tests on various 
electric drying ovens and found a wide range 
of temperature in some while others showed 
very little range on various shelves in the 
oven. The temperatures found on the various 
shelves in three of those tested are given in the 
table following: 


TEMPERATURE RANGE IN VARIOUS ELECTRIO OVENS 








Oven Number Top Shelf Middle Shelf Bottom Shelf 








1 96° C. 117°C. 147°C. 
2 94 99 105 
3 








100 96 98 








Oven No. 1 has the heating unit near the 
bottom of the oven and by tests made when 
empty as well as when full to capacity with 
soil samples showed a range in temperature 
of 51° CO. 

Oven No. 2 is similar to No. 1 except that 
an extra heavy piece of asbestos was placed 
above the heating unit leaving an air space of 
about 4 inch. Tests were made as with No. 1 
and showed that the wide range of 51° OC. was 
reduced to 11° C. 

Oven No. 3 is a different make of dven, 
operating on a different principle from No. 1 
or No. 2, but also had the heating unit near 
the bottom of the oven. From a large number 
of tests made under different conditions this 
oven never showed a range greater than 5° C. 
and most of the time it was only 1 or 2 de- 
grees. 


~*~ 
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The temperature at which soil samples are 
dried should be more carefully controlled and 
if the term “moisture ratio” were adopted 
we should have a more uniform basis of re- 
porting results as well as of various analyses 
made by different investigators. 

Atrrep SMITH 


DIVISION OF Soil, TECHNOLOGY, 
UNIVERSITY OF CALIFORNIA 





THE IOWA ACADEMY OF SCIENCE. II 
Chemistry and Agricultural Chemistry 
Ames and Iowa Sections American Chemical So- 
ciety 
Iowa chemists and the war. A discussion: LEAD- 
ERS: E. W. Rockwoop, Iowa SECTION, AND W. F. 

CooverR, AMES SECTION. 


A consideration of some soil acidity methods: R. 
E. STEPHENSON. 


Color effect of the furane nucleus: NELLIE M. 
NAYLOR AND RAEMER R,. RENSHAW. 


The determination of surface tension by the drop 
weight method: W. D. HaRKINS AND F. E. Brown. 


The laboratory preparation of nickel carbonyl: 
J. 8. Cove anp R. R. RENSHAW. 


Studies of the gastric residuum III. The inor- 
ganic constituents of a composite sample of gastric 
residuum obtained from 70 apparently normal men, 
and their comparison with the inorganic constitu- 
ents of a composite saliva sample obtained from 
the same individuals: CHESTER C. FOWLER AND 
JOHN H. BUCHANAN. 


Studies of the gastric residuum IV. Amino acid 
nitrogen: RutTH B. CESSNA AND CHESTER C. 
FOWLER. 


A study of over 70 twenty-four hour urine samp- 
les obtained from apparently normal women: 
ZELMA ZENTMIRE AND CHESTER C. FOWLER. 


The relation of the composition of iron and mild 
steel to corrosion: J. 8. Cove. 


Methods for the determination of total nitrogen 
in soils containing rather large amounts of ni- 
trates: R. S. SNYDER. 


The number and action of molds in the soil: P. 
E. BROWN AND W. V. HALVERSEN. 


The production of acid phosphate by composting 
sulfur and rock phosphate: P. E. BRown AnD B. 
J. FIRKINS. 
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The growth of legumes and the nitrogen prob- 
lem: P. E. BRown AND J. H. STALLINGS. 


The nature of soil acidity: R. 8. Porrer anv R. 
E. STEPHENSON. 


The organic phosphorus of soil: R. 8. Porrzer 
AND R, 8S. SNYDER. 


A study of certain green manure crops in ma- 
king rock phosphate available in soils: Ross lL. 
BANCROFT AND B. J. FIRKINS. 


A study of the comparative availability of dif- 
ferent forms of phosphorus in nutrient solutions: 
Ross L. BANCROFT. 


The oils in cherry pits: NicHoLAS KNIGHT. An 
unquestioned source of oil in Germany in connec- 
tion with the present war is cherry pits. The fruit 
is produced there in great profusion. We ex- 
tracted the oils from 50 grams of the kernels of 
dried cherry pits and obtained 37.6 per cent. 
There were two varieties of oil. One, of which 
there was about 90 per cent., resembled almond 
oil, and the remainder seemed closely related to 
peanut oil. 


Some problems of water supply for troops: 
JACK J. HINMAN, Jr. A brief survey of methods 
which have been adopted at various times in the 
past for purifying water to be supplied to troops 
in the field. 

The subject of chemical germicides is made the 
most important topic and partieular attention is 
given to the use of chlorine and allied compounds. 
An extensive bibliography is appended. 


The composition and digestibility of sudan grass 
hay: W. G. GAEssLerR AND A. C. McCANnDLIsH. 


The occurrence and possible toxicity of molds in 
corn silage: ALVIN R. Lams. The examination of 
a number of samples of corn silage, which con- 
tained mold which had grown in the interior of 
the silo, out of contact with air, showed the pres- 
ence of two species, a red mold, Monascus pur- 
pureus Went, and a green mold, Penicilium roque- 
fortt Thom. Aqueous extracts of the mycelium of 
these molds had no toxic effect on rabbits when in- 
jected intravenously. Large amounts of mold 
were given rabbits per os with no noticeable effect. 


(a) Deterioration of concrete silos due to the 
corrosive influence of silage acids. (b) Some ob- 
servations on Kendall’s method for the determina- 
tion of iodine in thyroid preparations: 8S. B. 
KUZIRIAN. 

Some improved laboratory methods: W. 8. Hen- 
DRIXSON. 
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Milk as the sole diet of ruminants: ANDREW C. 
MocCanDLIsH. 


Experiments with soy bean meal as a substitute 
in the army ration: ArtHuR W. Dox. 


Further work on acid potassium phthalate as a 
standard in volumetric analysis: W. 8S. HENpRIXx- 
SON AND SERENO G. NorTOon. 


Geology 

Contributions to the geology of southwestern 
Iowa: Grorce L. SmirH. The author did consid- 
erable work in this field during the past year. The 
paper is somewhat critical on the superficial work 
done in the past in this difficult geologic field but 
the author himself is more uncertain of the geol- 
ogy of this part of the state than he was twenty 
years ago. 

Progress report on recent investigations of the 
Pleistocene in Iowa: GrorcEe F. Kay. 

(a) History of the investigation of the Pleisto- 
cene of Iowa. (b) Relation of the Wisconsin drift 
to the Iowan drift as revealed in Worth county: 
EMMET J. CABLE. 


Interstate affinities of our coal measures: 
CHARLES Keyes. That the several coal fields of 
the Mississippi valley should remain so long with- 
out even approximate correlation of the different 
parts is one of the surprising features of American 
stratigraphy. Recent critical comparison of the 
terranal successions of the Eastern Interior Coal- 
field of Illinois and of the Western Coal-field of 
Iowa and Missouri reveals a parallelism having 
closer stratigraphic affinities than those displayed 
in Missouri and Kansas, which are in the same 
field. 


~ Salient feature of Iowa’s tertiary drainage: 
CHARLES Keyes. Of the many traces bearing 
upon the character of the preglacial drainage of 
the Iowa region the most noteworthy, perhaps, is 
the trend of the leading stream-lines at high 
angles to the present river courses. The Old 
Moingona river, for instance, the precursor of the 
existing Des Moines River, coincided only in its 
lower reaches with the present water-way. The 
ancient river was also a much more pretentious 
drainage-way than Des Moines River, and headed 
far away in the Black Hills.. 


Mountain-folding in the far north: CHARLES 
Keyes. The geological cross section exposed in 


the gorge of Athabasca River, near the northern ex- 
tremity of the Rocky Mountains, is from a tectonic 
angle, one of the most remarkable on the North 
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American continent. Insofar as the western world 
is concerned this section is unique in that it is the 
sole known expression of the fan-structure which 
so peculiarly characterizes the Swiss Alps. On 
Athabasea River only one half of the orographic 
fan is shown. On the opposite, or western, side 
of the Cordillera, along Frasier River, the pre-Cam- 
brian slates, the dips of which are quite variable, 
portend the other limb of the fan. 


Park sites along Des Moines valley: James H. 
Lees. A number of geologically and scenically in- 
teresting localities along Des Moines valley which 
are suitable for state or district parks are de- 
scribed and illustrated. 


The deepest well in the state: James H. Legs. 
The well at Stuart, completed in 1916, is 3,121 feet 
deep, 111 feet deeper than the next shallower one, 
which is at Boone. It penetrates the New Rich- 
mond sandstone. 


Some features of the Fort Dodge gypsum: 
JAMES H. Lees. Underlying the gypsum in some 
places is a fossiliferous conglomerate which prob- 
ably has an important bearing on the age of the 
gypsum. Exposures of the gypsum under the drift 
show a remarkably irregular solution surface, whose 
age seems to be pre-Wisconsin. At one place the 
gypsum is heaved into mounds, evidently by ex- 
pansion of the erystals through absorption of 
water. Solution channels are well shown here also. 

A fauna from the Ste. Genevieve marls of. Fort 
Dodge: A. O. THoMAS AND JaMEs H. Legs. An 
interesting and very abundant fauna from red 
limy marls which have been classed as St. Louis, 
proves to belong to the Ste. Genevieve, which was 
formerly not known to extend into north-central 
Iowa. The fauna is largely brachiopods. 

JAMES 'H. LEEs, 
Secretary 


SCIENCE 


A Weekly Journal devoted to the Advancement of 
Science, publishing the official notices and pro- 
ceedings of the American Association for 
the Advancement of Science 


Published every Friday by 


THE SCIENCE PRESS 


- GARRISON, N. Y. 
NEW YORK, N. Y. 
Entered in the post-effice at Lancaster, Pa., as second class matter 














